Parents' Sources of Information and Advice and the Relationship to Breastfeeding and Solid Food Introduction in the First Two Years of Life by Pierce, Brittany





 Table 1. Factors Related to Sub-Optimal Feeding Practices.............................................8 
Methods........................................................................................................................................9 
 Table 2. Focused Research Question for Review...........................................................11 
Results........................................................................................................................................13 
 Figure 1. Summary of Article Review..............................................................................14 
 Table 3. Characteristics of Included Studies...................................................................15 
 Table 4. Results of Studies Measuring Breastfeeding.....................................................19 






 Appendix 1. Search Strategy........................................................................................32 
 Appendix 2. Quality Assessment.................................................................................33 
  Table A1. Critical Appraisal Tool..........................................................................33 
  Figure A1. USPSTF Criteria for Rating Strength of Evidence..............................35 














Introduction: Initiating and maintaining breastfeeding during infancy and delayed introduction 
of solid foods are associated with superior health outcomes in children. American mothers 
currently fall short of reaching national guidelines of exclusive breastfeeding until 6 months, 
when solid foods are recommended in addition to breastfeeding until 1 year of age. A dearth of 
education about optimal infant feeding practices may contribute to mothers’ lack of adherence to 
these guidelines. Determining the most effective sources of information and advice that 
influence mothers’ feeding decisions may offer an opportunity to develop maternal education 
materials and programs to increase breastfeeding initiation, duration, and delayed introduction 
of solid foods in the United States. 
Methods: This systematic review searched PubMed for articles from 1995-present regarding 
sources of information and advice for mothers of infants (0-2 years old) and their associations 
with 1) breastfeeding initiation and/or duration and 2) introduction of solid foods. Studies were 
divided according to “passive” (media, unsolicited advice or opinions) or “active” (interventions 
or educational programs) sources of information. Randomized and non-randomized controlled 
trials and cohort studies were included in analysis and rated for quality as individual studies and 
in aggregate. Results were synthesized qualitatively. 
Results: From 294 abstracts, 40 full text articles were reviewed and 14 met eligibility criteria. 11 
evaluated breastfeeding, 2 evaluated solid food introduction, and 1 study evaluated both 
outcomes. The overall quality of the body of evidence was low, with 11 of the 14 studies rated 
as poor quality. No studies were rated as good quality. Studies varied largely by population, 
exposures/sources of information measured, and measurement of outcomes. None of the 
included sources of information can be ascribed as superior to others with any certainty based 






Discussion: More research is needed to compare multiple sources of information regarding 
infant feeding to one another, and the need to capture the Internet as a potential source of 
information is especially great. Further research into the optimal sources of information can be 
used to determine how to educate mothers about infant feeding guidelines and practices in a 










































Infant Feeding Practices and Child Health Outcomes 
During infancy, mothers’ and caregivers’ feeding practices play an important role in a 
child’s future health status. Initiating and maintaining breastfeeding during infancy is associated 
with superior outcomes, including a lower risk of overweight or obesity in later childhood. An 
Icelandic prospective cohort study of 154 infants found that formula-feeding and shorter duration 
of breastfeeding before 6 months are associated with faster weight gain and higher BMI at six 
years of age.1,2 Early introduction of solid foods is found to further exacerbate the relationship 
between formula feeding and increased BMI.2 A meta-analysis of risk factors for overweight or 
obesity during childhood resulted in similar findings; children who are “ever breastfed” as infants 
are significantly less likely to be overweight than children who are never breastfed as infants.3 In 
addition, lengthening the duration of breastfeeding results in better outcomes.  One study 
compared durations of breastfeeding and found that infants who were breastfed for 6 months 
were significantly less likely to be overweight at 2 years of age than infants who were breastfed 
for 3 months.4  
Breastfeeding is associated with health benefits other than reduced likelihood of 
overweight and obesity. The authors of a systematic review conducted for the World Health 
Organization (WHO) concluded that exclusive breastfeeding for 6 months was preferable to 
exclusive breastfeeding for 3-4 months due to decreased gastrointestinal infections and no 
evidence of growth deficits among children worldwide when breastfed exclusively for 6 months.5 
An update of this review in 2012 came to the same conclusion.6 A recent systematic review and 
meta-analysis found that children were significantly less likely to experience “asthma ever, 
recent asthma, or recent wheezing illness” if they were breastfed as infants. This association 
was the strongest between ages 0-2 years.7 Early breastfeeding (before 24 hours) is also 





systematic review for the Nordic Nutrition Recommendations found evidence that breastfeeding 
during infancy is associated with slower weight gain during infancy, less inflammatory bowel 
disease, higher developmental scores in children, and slightly lower blood pressure and 
cholesterol levels during adulthood.9 
 
Association between early weight gain and later weight 
There is also evidence that obesity during childhood has negative health consequences 
later in life. An examination of 2 prospective cohort studies of children followed into adulthood 
(one in the U.S. and one in Finland) found that youth with metabolic syndrome (defined for this 
study as any 3 components of low HDL, high triglycerides, high glucose, high blood pressure, or 
high BMI) were significantly more likely to have high carotid artery intima-media thickness and 
type 2 diabetes mellitus as adults.10 A systematic review conducted with evidence from 2002-
2010 found that 4 of 5 included studies showed a significantly increased risk of premature 
mortality in adulthood among those who were overweight or obese in childhood or adolescence. 
Additionally, all included studies that reported on morbidity found significantly increased risk of 
diabetes, hypertension, ischemic heart disease, and stroke in adulthood among obese and 
overweight children and adolescents.11 Promoting adherence to guidelines for exclusive 
breastfeeding and introduction of solid foods may be one approach to decreasing a child’s risk 
of overweight and obesity, and thus negative health consequences later in life. 
 
Infant Feeding Practice Guidelines 
Guidelines for infant feeding put forward by the World Health Organization (WHO) and 
the American Academy of Pediatrics (AAP) both address the optimal duration of breastfeeding 
and timing of introduction of solid foods. Both agree on recommending at least one full year of 
breastfeeding, with exclusive breastfeeding until at least six months followed by the introduction 





any other solids or liquids with the exception of vitamins. The AAP elaborates on their solid food 
introduction guideline by recommending 2-3 “healthy snacks” per day after 9 months of age.13 
 
Adherence to Guidelines 
 Actual adherence to these nutritional guidelines is poor in the United States. Data from 
the CDC’s 2011 and 2012 National Immunization Survey report that 76.5% of U.S. infants were 
“ever breastfed,” and only 16.4% of infants were exclusively breastfed at 6 months of age as 
guidelines recommend, suggesting that other modes of feeding are widespread prior to 6 
months. 24.2% of breastfed infants received formula supplementation within the first few days of 
age.14 The National Immunization Survey data are based on a landline telephone survey 
conducted by the CDC, and thus has a large potential for error.14 Mothers who do not own a 
landline telephone are not represented in the survey data, and as use of landline telephones 
continues to decrease in the United States, the representativeness of the study significantly 
diminishes. If for some reason mothers who are less likely to breastfeed are also less likely to 
own a landline telephone, the NIS may even overestimate the percentage of infants ever 
breastfed and exclusively breastfed at different ages.  
Adherence to the guideline regarding solid food introduction is even lower. A study 
published in 2008 using data from the Infant Feeding Practices Study II (IFPS II) found that 21% 
of mothers introduced solid foods before 4 months of age, with just 7% of mothers introducing 
solids after 6 months as recommended. Additionally, 20% of the mothers introduced juice before 
6 months of age.15 Many parents introduce solid foods early by adding cereal to their baby’s 
bottle.16 Whether this action is included in measures of solid food introduction has the potential 
to underestimate the number of parents actually introducing solid foods prior to 6 months.   
 The IFPS II consisted of 10 mailed surveys conducted prenatally and during the infant’s 
first year of life. The study had limited exclusion criteria (essentially limiting the study only to 





than half of the original study participants were able to complete all 10 questionnaires.17 This 
large attrition rate may limit the external validity of the results and, again, may overestimate the 
percent of mothers introducing solid foods later, as parents adhering to guidelines may be more 
likely to respond to the survey.  
The Healthy People 2020 objectives include targets of 81.9% of infants ever breastfed, 
25.5% exclusively breastfed through 6 months, and reduction of the proportion of breastfed 
infants who receive formula supplementation to 14.2%.14 According to the data presented 
above, the U.S. has yet to achieve these goals and in some cases has a fair amount of work to 
do to reach them. In fact, the NIS and IFPS II may even over-estimate the percentage of infants 
breastfed and introduced to solid foods at optimal times. 
 
Discrepancies in Adherence 
The literature suggests that adherence to feeding guidelines is related to many factors, 
including education, race, work status, and even geographic location (Table 1). Less 
breastfeeding may be somehow ingrained in American culture. “Less acculturated” groups such 
as immigrant Hispanic children with immigrant parents are more likely to be breastfed than 
“more acculturated” groups – especially American black children with American-born black 
mothers.18 Formula supplementation is especially high among black mothers.19 
Low-income mothers are also less likely to breastfeed and more likely to introduce solid 
foods before 6 months, and sometimes even before 4 months.20,21 Low income women who 
perceive their child as “fussy” are more likely to introduce solids before the recommended age.22 
An analysis of complementary feeding practices reported in the IFPS II found that introducing 
solid foods prior to 4 months and feeding juice before 6 months were significantly inversely 
associated with the mother’s education level.23  
Adherence to the guideline of exclusive breastfeeding at 6 months is lowest in southern 





study on state-to-state discrepancies in breastfeeding rates found that adjusting for income, 
race, and other demographics actually decreased the discrepancies between states, but large 
disparities still existed due to differences in legislation protecting breastfeeding between 
states.24 
The work culture and maternity leave in the United States is different than in other 
developed countries. Working mothers practice shorter durations of exclusive breastfeeding, 
especially in states without legislation to encourage workplace breastfeeding.25 A study of state 
breastfeeding laws found that, in 2010, 23 of the 50 states had enacted laws to protect a 
mother’s right to express milk during the workday. The Patient Protection and Affordable Care 
Act of 2010 includes a provision for “reasonable break time” for mothers to pump breast milk, 
but it has some exceptions and is open to interpretation. Even with overall increases in initiation 
of breastfeeding since the 1970s, the ability of mothers to exclusively breastfeed for 6 months or 
more may be limited by the work environment.25 In other developed countries, the provision of 
paid maternity leave, legislation supporting breastfeeding in the workplace, and support staff 
such as health visitors in the U.K. offer additional sources of support and information about 
infant feeding guidelines that most American women do not find. Consequently, breastfeeding 
initiation and duration rates are higher in other countries that guarantee breastfeeding support in 
the workplace through legislation, such as the U.K. and Australia.26 
 The healthcare system can also make it difficult for mothers to learn about the guidelines 
for infant feeding. Access to healthcare is varied in the United States, but among those who do 
have access, primary care providers have limited time for appointments to discuss a multitude 
of topics. One study of active fellows of the AAP found that 65% recommended exclusive 
breastfeeding past 1 month and only 37% recommended breastfeeding for 1 year.27 A lack of 
current knowledge about breastfeeding benefits and support exists among busy, time-






Table 1. Factors Related to Sub-Optimal Feeding Practices 
Average and Higher-Income 
Women 
All Women Lower-Income Women 
Time (full-time/high-
demanding jobs without 
legislation to protect 
breastfeeding) 
American-born Low income 
 Minority race Low educational attainment 
 Younger age Perceive child as “fussy” 
 Lack of paid maternity 
leave/legislation to protect 
breastfeeding in workplace 
WIC participation (formula 
provided) 
 Living in Southern state  
  
Mothers’ Barriers and Sources of Support 
 Given a possible lack of guidance and support from healthcare providers and employers, 
American mothers often turn to other sources for information and advice on how to feed their 
child during infancy. Mothers cite the need to return to work, fear, and provision of formula 
through the Special Supplemental Nutrition Program for Women, Infants and Children (WIC) as 
reasons they do not exclusively breastfeed for the recommended period of time.29 Mothers 
repeatedly state in qualitative studies that they feel there is a lack of accessible information and 
support to initiate and sustain breastfeeding and proper timing of solid food introduction.30-32 
Some mothers who lack formal sources of information rely on their own experience or the 
advice of family members, who may advise them to supplement feeding with formula or solid 
foods at an early age because the baby is not “chubby” enough or because it is simply the 
cultural norm.33-35 Multiple other sources are available for mothers to receive conflicting 
information about feeding, including advertisements, magazines, and the Internet. 
 These sources of information may play an integral role in a mother’s decision-making 
process regarding how she chooses to feed her infant. Knowing how different sources of 
information and advice affect mothers’ feeding styles may help elucidate ways in which 





sub-optimal feeding practices, working to intervene or provide education at these critical points 
may help spread awareness of feeding guidelines. Eliciting reasons for choosing and 
implementing different feeding practices will be paramount in determining how to change these 
practices to increase the proportion of infants who are exclusively breastfed.  
Thus, the aim of this review was to determine how different sources of information and 
advice influence infant feeding practices. More specifically, I will examine whether (1) 
breastfeeding initiation and/or duration and (2) timing of introduction of solid foods differ 
between “passive” and “active” sources of information and advice used by mothers or 




A preliminary review of the literature elicited two main outcomes studied in regards to 
infant feeding practices: (1) initiation and/or duration of breastfeeding and (2) timing of 
introduction of solid foods. The main sources of information studied in the literature can be 
divided into 5 main categories: peer counselors, nurses (includes RNs and lactation 
consultants), physicians, relatives/friends, and media (includes Internet, books, DVDs, etc.). 
Additionally, studies ranged from “passive” sources of information (media, brochures, 
unsolicited advice or encouragement from relatives, friends, or healthcare providers) to more 
“active” interventions to provide information (face to face meetings and education with peer 
counselors, lactation consultants, physicians, and nurses). Based on these findings, I decided 
on two key questions:  
 
● KQ1: For parents and caregivers of children less than 2 years old, do breastfeeding 






● KQ2: For parents and caregivers of children less than 2 years old, does introduction of 
solid foods before 6 months differ between “passive” and “active” sources of information 
or advice? 
 
Study inclusion criteria 
I included studies from 1995-present to capture the Internet as a relevant source of 
information or advice for caregivers (Table 2). I included systematic and non-systematic 
reviews, randomized controlled trials, non-randomized controlled trials, prospective and 
retrospective cohort studies. I excluded cross-sectional and qualitative studies, due to the lack 
of causal relationships and outcomes that can be identified from these studies. No previous 
systematic or non-systematic reviews were found that answered my study question, however 
one relevant review provided studies included in the final selection.36 
I chose to include only studies from the United States. While much of the evidence base 
for infant nutrition practices comes from other developed countries, such as Australia and the 
U.K., large differences exist in the health system, provision of maternity leave, and resources 
available to new mothers that may render studies from these countries inapplicable to the 
United States. For example, 70% of mothers in the U.K. cite health visitors as their main source 
of information for feeding during the postnatal period.37 There is no equivalent of a health visitor 
that is available to most mothers in the United States, thus studies from other developed 
countries with different sources of information and different maternity leave practices were 
deemed inapplicable.  
I limited the included studies to only those that reported on the outcomes of initiation 
and/or duration of breastfeeding and timing of introduction of solid foods. Several studies 
reported on the mother’s “intent to breastfeed.” I felt that this measure would not likely correlate 
with mothers’ actual feeding practices and so only actual measured breastfeeding was accepted 





A timeline from birth to two years was considered, as global guidelines recommend 
breastfeeding up to 2 years of age as tolerated by mother and infant.12 Thus, I wished to capture 
breastfeeding duration up to 2 years if possible.  
 
Table 2. Focused Research Question for Review 
Population Parents/caregivers of healthy infants and children < 2 years old 
Exposure Key sources of information or advice regarding infant feeding:  
• “passive” (media, brochures, unsolicited advice or encouragement) 
vs.  
• “active” (face to face or one-on-one communication/education with 
healthcare providers, lactation consultants, nurses, or peer 
counselors specifically regarding breastfeeding or solid food 
introduction) 
Outcomes ● Initiation and/or duration of breastfeeding 
● Introduction of solid foods before 6 months (the time 
recommended by the AAP for introduction of solid foods) 
Time 2 years (between birth and 2 years of age) 
Timeline of 
literature search 
Since 1995 (predominance of Internet as source of information unlikely 
before this time) 
Study types Randomized controlled trials, non-randomized controlled trials, and cohort 
studies; qualitative and cross-sectional studies excluded; reviews not 
found 




I searched PubMed from January 1, 1995 to April 1, 2014 using indexed terms to find 
articles from the United States regarding parents’ or caregivers’ main sources of information or 
advice regarding feeding. I also hand-searched reference lists of reviews obtained through this 
search for other relevant articles. For the detailed electronic search strategy, please see 





duration of breastfeeding OR timing of introduction of solid foods were included and other 
outcomes (such as intent to breastfeed) were excluded.  
Articles that did not specifically elicit sources of information or advice for 
mothers/caregivers were excluded. For example, several studies looked at sources of support 
during infant feeding. This was excluded as an independent variable because it implies either 
agreement (support) or disagreement (lack of support) with the mothers’ own decision to 
breastfeed or introduce solid foods and may not imply any actual influence on the decision-
making process. Articles deemed to fit criteria based on abstract review were then examined in 
full-text independently (by the same reviewer).  
 
Quality Assessment and Synthesis of Evidence 
I assessed individual study quality using the following criteria: risk of bias (internal 
validity), analysis, precision, and applicability (external validity). A standardized critical appraisal 
template served as the basis for quality assessment for individual articles (Appendix 2, Table 
A1). Subsequently, I prescribed an overall quality rating of each article according to the gestalt 
of the critical appraisal template. 
  The strength of evidence from the aggregate of all included studies was examined for 
each key question using the USPSTF criteria (Appendix 2, Figure A1). I used the USPSTF 
system because the criteria are a thorough and standardized way to evaluate the evidence 
base.  
 Due to heterogeneity of the included studies, evidence for each key question was 
synthesized qualitatively. Results from each included study were amassed according to 
outcome to evaluate the relationship between different sources of information or advice and 
feeding practices. The combination of the quality of the body of evidence and the strength of the 







Results of Evidence Search 
I reviewed 294 abstracts and 40 full-text articles based on the criteria described above. 
14 studies met all eligibility criteria. Of these, 11 evaluated the initiation and/or duration of 
breastfeeding as the outcome, 2 looked at timing of introduction of solid foods as the outcome, 
and 1 study included both outcomes. Main reasons for exclusion at the full-text review stage 
were using “intent to breastfeed” rather than actual breastfeeding practices as the outcome and 




The studies included varied in terms of population studied, measurement, and 
exposures. The independent variables measured as sources of information or advice ranged 
from self-reported sources of influence (such as family, members, friends, partners, or 
healthcare providers) to specific interventions including WIC peer counselor programs, home 
visitation programs, educational videos, and educational handouts provided at the doctor’s 
office. The outcomes measured were also heterogeneous: initiation of breastfeeding was 
measured at different times (any breastfeeding during first year, breastfeeding within first 4 
weeks, exclusive breastfeeding vs. any breastfeeding) and timing of solid food introduction was 
measured before 3 months, before 4 months, or before 6 months. For a summary of the 
characteristics of included studies, please see Table 3. 
The included studies described a range of possible sources of information or advice for 
mothers. 4 studies analyzed “passive” sources of information or advice – unsolicited opinions 
and advice from family members of healthcare providers. The remaining studies analyzed more 
“active” sources of information or advice – that is, an intervention was provided or the source of 





Figure 1. Summary of Article Review
 
in person or in a one-on-one setting. These studies either measured a one-time or unstructured 
“active” source of information or measured a multi-contact, more intensive “active” source. The 
“active” sources included classes or regular education from peer counselors, nurses, lactation 
consultants, physicians, or WIC counselors. I ranked included studies on a level from 1 to 3, 
with “1” representing the studies that measured “passive” sources of information, “2” 
representing “active” sources of information provided at a single point or in an unstructured 
manner, and “3” representing “active” sources that contained multiple points of contact in a 
more structured manner. Table 3 lists the included studies, by key question, in order of rank 





Table 3. Characteristics of Included Studies 
Author & 
Year 
Population Exposure Comparator Outcomes Study Design 
Studies of Breastfeeding  
Level 1 Studies 
Odom et al. 
201338 
2,041 mothers from 
2005-2007 IFPS II 
Family members’ and 
healthcare providers’ 
opinion on infant feeding 
None Initiation of 




Racine et al. 
200939 
1,322 women from 
Healthy Steps for 
Young Children 
National Evaluation 
from birth to 33 
months PP 
Doctors’ encouragement 







first 12 months PP 
Prospective 
cohort 
Rhodes et al. 
200840 
256 American Indian 
women living in 
Minnesota  
Advice to breastfeed from 




duration to 6 and/or 
12 weeks PP 
Prospective 
cohort 




mothers from Texas 
WIC Infant Feeding 
Practices Survey 
(IFPS) in 2009 
WIC peer counselor who 
provided advice and 
information on 
breastfeeding either 
before pregnancy, during 
pregnancy, or both 






Chen et al. 
201242 
2,586 women from 
IFPS II who reported 
“ever breastfed” 
Education sources about 









breastfeeding in 2 
categories; “short” 
(<2 months) and 






31 WIC participants 
in rural Oklahoma 
Prenatal nutrition 

















Population Exposure Comparator Outcomes Study Design 
Level 3 Studies 
Sandy et al. 
200944 
238 Latina mothers in 
NYC 
Program with information 
about infant feeding from 








Petrova et al. 
200945 
104 in WIC program One-on-one 
breastfeeding education 
sessions from lactation 
consultant: 2 prenatal, 1 
in-hospital, f/u at 1 wk, 1 
mo., and 2 mos. 
Standard WIC 
breastfeeding services 
Breastfeeding in 1 
week, 1 month, 2 




Betzold et al. 
200746 
33 women recruited 
from prenatal clinic in 
CA 
Educational handouts 
distributed at prenatal 
and well child visits; 
doctors giving information 














2 home visits from RN + 
lactation consultant 
telephone call 







Brent et al. 
199548 
108 from a 
predominantly low-
income, inner-city 





follow-up at 1 week and 
at each f/u visit in first 
year 





Studies of Breastfeeding AND Introduction of Solid Foods 
Level 2 Studies 
Scheinmann 
et al. 201049 
272 Latina women 
recruited from WIC 
clinics in NYC 
Educational, bilingual 25-






















Population Exposure Comparator Outcomes Study Design 
Studies of Solid Foods 




1334 women from IFPS II Advice from friends, family members, 
and healthcare providers 
None Introduction of 
solid foods earlier 
than 4 months 
Prospective 
cohort 




income Black mothers 
<18 years old recruited 
from urban hospitals 
Home visit by peer educators and 
videotape made by adolescent 
mothers, every other week for 1 year 




solid foods earlier 




























Quality of Included Individual Studies 
 A full assessment of the quality of each individual study is shown in Appendix 2, Table 
A2.  All but 3 of the studies were assigned an overall quality rating of “Poor,” with one study48 
judged to be between “Fair” and “Poor” and 2 studies45,51 rated as “Fair.” None of the included 
studies rated as “Good” quality based on internal validity, analysis, precision, and external 
validity. Many studies used the Infant Feeding Practices Study II (IFPS II) as the source of data, 
which afforded a large sample size but the prospective cohort design and consumer opinion 
sampling limited the studies in terms of selection bias and measurement bias. Many of the other 
studies lacked external validity due to limited sample size and/or limitation to a single 
geographic region, race, or income level that is not representative of all United States mothers.  
 
Results of Included Studies 
 Key Question 1: Breastfeeding Initiation and/or Duration 
 The results of included studies that measured initiation and/or duration of breastfeeding 
are displayed in Table 4. Most studies found at least one source of information or advice 
statistically significantly associated with a breastfeeding outcome, but measurement of initiation 
or a specific duration of breastfeeding was highly variable. For studies that measured passive 
sources of information38-40, advice or opinions shared by the infant’s father were most strongly 
associated with either initiating breastfeeding or discontinuing breastfeeding if the father 
preferred formula feeding only. Interventions to provide education and encouragement for 
breastfeeding, for the most part, increased breastfeeding outcomes. Peer counselor contact 
was associated with greater odds of initiating breastfeeding41 and greater odds of exclusive 
breastfeeding in the first week.44 Multi-contact lactation consultant education was associated 
with longer duration of breastfeeding in one study48 but not statistically significantly associated 





sources of information seemed to be similar to ORs for breastfeeding outcomes of single-
contact or less structured interventions or “active” sources, although comparison is difficult given 
differences in breastfeeding outcomes measured. 
 
Table 4. Results of Studies Measuring Breastfeeding 
Level 
1-3 




Odom et al. 201338 
(Poor) 
OR (95% CI) of not initiating breastfeeding by others’ shared 
opinions on feeding style (opinion of exclusive breastfeeding 
as reference): 
Infant’s father: 
Formula only: 110.4 (52.0-234.4) 
Breastfeeding (BF) + formula: 3.2 (1.7-5.9) 
No opinion/don’t know: 7.6 (4.5-12.7) 
Maternal grandmother: 
Formula only: 15.9 (7.0-36.0) 
BF + formula: 2.0 (0.9-4.5) 
No opinion/don’t know: 5.4 (2.6-11.0) 
Paternal grandmother: 
Formula only: 0.5 (0.2-1.4) 
BF + formula: 1.4 (0.6-3.3) 
No opinion/don’t know: 1.4 (0.8-2.7) 
Infant’s doctor: 
Formula only: 2.0 (0.2-18.8) 
BF + formula: 2.7 (1.2-6.2) 
No opinion/don't know: 1.9 (1.0-3.7) 
Mother’s doctor: 
Formula only: 5.4 (0.8-38.3) 
BF + formula: 1.3 (0.5-3.0) 
No opinion/don’t know: 1.3 (0.7-2.6) 
Racine et al. 200839 
(Poor) 
No “information domains” significantly associated with 
discontinuing breastfeeding 
 
Doctor did NOT encourage breastfeeding: HR 1.21 for 
discontinuing breastfeeding 
Rhodes et al. 200840 
(Poor) 
Initiation of breastfeeding: 
OR 1.8 (95% CI: 1.1-3.1) for receiving advice from mother 
OR 2.6 (95% CI: 1.5-4.5) for receiving advice from 
boyfriend/husband 
 
Breastfeeding at 2 weeks: 
OR 2.3 (95% CI: 1.1-4.7) for receiving advice from mother 
2 
Campbell et al. 
201441 (Poor) 
OR (95% CI) for initiating breastfeeding by time of peer 
counselor contact: 





In hospital: 2.06 (1.54-2.75) 
After delivery: 1.85 (1.53-2.24) 
During pregnancy + in hospital: 2.07 (1.51-2.84) 
During pregnancy + after delivery: 1.56 (1.30-1.88) 
In hospital + after delivery: 2.07 (1.51-2.83) 
All 3 points: 2.00 (1.44-2.76) 
Chen et al. 201242 
(Poor) 
OR (95% CI) for breastfeeding for >2 months (compared to <2 
months): 
Classes/support groups: 1.85 (1.24-2.76) 
Non-significant findings: 
Nurse: OR 0.80 (0.57-1.11) 
Physician/PA: OR 1.11 (0.81-1.53) 
Lactation consultant: OR 0.92 (0.65-1.30) 
Friends/relatives: OR 1.29 (0.92-1.79) 
Nutritionist: 0.94 (0.53-1.68) 
WIC: 0.99 (0.61-1.60) 
Media: 1.39 (0.97-2.01) 
Reifsnider & Eckhart 
199743 (Poor) 
Mean days of breastfeeding: 
Intervention group: 76.1 +/- 104.3 
Control group: 29.5 +/- 43.6 
Scheinmann et al. 
201049 (Poor) 
% any breastfeeding at 3 months: 
Intervention group: 74.8% 
Control group: 76.7% (N.S.) 
 
% any breastfeeding at 6 months: 
Intervention group: 53.8% 
Control group: 58.9% (N.S.) 
3 
Sandy et al. 200944 
(Poor) 
OR (95% CI) for intervention group vs. control group: 
 
Any breastfeeding (ABF) in first week: 
1.73 (0.88-3.40) 
 
Exclusive breastfeeding (EBF) in first week: 
1.92 (1.05-3.52) 
Petrova et al. 200945 
(Fair) 
OR (95% CI) for intervention vs. control group: 
 
EBF at 1 week: 1.66 (0.55-4.99) 
EBF at 1 month: 1.34 (0.41-4.42) 
EBF at 2 months: 1.70 (0.47 – 6.10) 
EBF at 3 months: 2.21 (0.42-11.7) 
Betzold et al. 200746 
(Poor) 
100% breastfeeding initiation 
61% EBF while in-hospital 
88% ABF at 3 months 
73% ABF at 6 months 
33% ABF at 12 months 
Pugh & Milligan 
199847 (Poor) 
Mean breastfeeding duration (days): 
Intervention group: 136.3 
Control group: 88.3 
Brent et al. 199548 
(Fair to Poor) 
RR (95% CI) of intervention group compared to control group: 






Mean duration of breastfeeding (days): 
Intervention group: 84 
Control group: 33            p=0.005 
 
Breastfeeding at 2 weeks: 
Intervention group: 47% 
Control group: 18%        p=0.001   
 
Breastfeeding at 2 months: 
Intervention group: 37% 
Control group: 9%           N.S. 
 
 Key Question 2: Solid Food Introduction 
 
 The results of studies that evaluated introduction to solid foods are shown in Table 5. In 
these studies, a home visitation program by peer educators significantly delayed introduction of 
solid foods after 3 months51, while advice from a healthcare provider to introduce solid foods 
prior to 4 months was statistically significantly associated with introducing solid foods prior to 4 
months.50 Only one of the studies measured introduction of solid foods before at the 
recommended age, 6 months, and no significant difference was seen between the intervention 
and control group.49 
 




Study Author & Year 
(Quality Rating) 
Results 
1 Clayton et al. 201350 
(Poor) 
OR (95% CI) for introducing solid foods prior to 4 months if 
mother received advice from doctor of healthcare provider to 
introduce solid foods:  
1.79 (1.15-2.80) 
2 Scheinmann et al. 
201049 (Poor) 
Introduced solid foods before 3 months: 
Intervention group: 16.8% 
Control group: 17.2%       N.S. 
 
Introduced solid food before 6 months: 
Intervention group: 28.7% 
Control group: 29.5%       N.S. 
 
Average age at first solid foods (months): 
Intervention group: 5.2 





3 Black et al. 200151 
(Fair) 
OR (95% CI) of introducing solid foods after 3 months: 




Rating the of Body of Evidence 
 As discussed above, most studies achieved a “poor” quality rating. Studies are 
heterogeneous in population characteristics, study designs, exposures, and outcome 
measurements and thus are difficult to compare. 6 of the 14 studies used the most appropriate 
and ideal research design (RCT) to evaluate certain sources of information compared to 
controls, although many of these studies suffered design or measurement flaws. The body of 
evidence generally is of low quality for this review, due to the fact that 11 of 14 studies were 
rated as poor quality, with no good quality studies. The external validity similarly is low among 
the included studies, with the largest samples from a non-nationally representative consumer 
opinion panel (IFPS II) and most remaining studies from specific, non-representative 
populations such as low-income women of a single race or predominantly high-income White 
women. The results of the studies are inconsistent in that each looked at different variations of 
exposures and measured breastfeeding or solid food outcomes in different ways. Likewise, 
precision of the body of evidence is poor due to the heterogeneity of the included studies. Most 
studies contained some evidence that the specific source of information or intervention studied 
was associated with better breastfeeding or solid food outcomes, but again, the studies are so 
variable in nature that comparison or synthesis of results is difficult.  
 
Discussion 
Summary of Results 
 In summary, 14 articles examining key sources of information or advice regarding 
breastfeeding and solid food introduction displayed heterogeneous methods, measurement, and 





information sources measured is too great to say with any certainty that “passive” or “active” 
sources are superior to the others in terms of infant feeding outcomes. A consistent body of 
evidence comparing different types and intensities of sources of information does not exist at 
this time. In addition, although multi-contact peer counseling interventions showed improved 
feeding outcomes in more than one study, the quality of the studies and general limitation of the 
literature is too poor to conclude that multi-contact peer counseling is in fact the best source of 
infant feeding information for mothers. 
 
Current Practice 
 The USPSTF currently recommends interventions to promote and support breastfeeding 
with a grade B recommendation.52 However, the specific types of interventions or information 
sources that are the most effective are not known. Assuming that lack of education about 
breastfeeding and optimal timing of solid food introduction is one reason for low rates of 
breastfeeding to one year and introduction of solid foods after 6 months, knowing what types of 
information and advice influence feeding the most are of great importance in educating mothers 
about proper feeding for their infants.  
 As stated previously, the Healthy People 2020 goals aim for breastfeeding rates of 
81.9% ever breastfed and 25.5% breastfeeding through 6 months.14 In order to achieve these 
goals (and the goals that were not met in Healthy People 2010), evidence about the best way to 
educate mothers is needed. Large, expensive programs such as weekly home visits for every 
mother are likely not feasible. Thus, while these programs are valuable and research examining 
high-intensity interventions adds to our knowledge of how to improve feeding for disadvantaged 
women, knowing the effectiveness of more basic (described here as “passive”) sources of 
information is important as well in order to reach the masses. Distributing the most effective and 
available passive sources of information in clinic offices and other convenient locations could 





personnel. This review attempted to discern the comparative effectiveness of different types and 
intensities of sources of information. While this is, to our knowledge, the first attempt at a review 
of sources of infant feeding information or advice, the current body of literature is insufficient to 
determine the optimal mode of education for mothers of infants. 
 
Limitations of this review 
 One potential limitation of this review is the search strategy and search terms used. 
Finding MeSH terms that capture the variety of sources of information and advice available to 
mothers is difficult, and it is likely that studies were missed. Consultation with a health sciences 
librarian helped groom the search strategy but some relevant studies may not be indexed to the 
search terms used.   
 Publication bias is quite possible given that most of the included studies found significant 
associations between one or more sources of information and infant feeding outcomes. Thus, 
studies conducted with negative results may not be published. However, it is important for us to 
know what sources of information and advice do not increase breastfeeding rates so that time, 
money, and other resources are not spent on programs that provide these sources of education. 
 Additionally, the heterogeneity of the studies led us to divide the studies somewhat 
arbitrarily by “passive” and “active” sources of information, and, within the “active” sources, by 
intensity of contact with the source. These divisions may be arbitrary for some but, given the 
heterogeneity of the body of literature, some type of classification seemed necessary to attempt 
to synthesize the results. 
 
Limitations of the evidence 
 Obviously, there is a paucity of evidence regarding the effectiveness of certain sources 
of information and their associations with infant feeding outcomes. The first problem is the great 





measured within the studies. A need exists for comparison of multiple sources of information or 
advice with one another in large, representative studies. The studies measured a range of 
sources of information and interventions, from opinions and advice from family members and 
healthcare providers, to weekly home visitation by peer counselors or lactation consultants, to 
regular breastfeeding education by a physician. However, the Internet as a source of 
information was noticeably left out from measurement of exposures in these studies. The 
Internet offers the potential for a large variety of convenient, accessible information for mothers 
and should be measured as a possible source of education. Standardization of the measures 
used for breastfeeding initiation and duration are also needed. 
 The included studies did not measure feeding outcomes as adherence to national 
guidelines (breastfeeding to six months or one year, introduction of solid foods after six months), 
but rather included seemingly arbitrary measurements of feeding. For example, one study 
measured breastfeeding after 1 week postpartum.44 The timing of assessment of breastfeeding 
duration and introduction of solid foods was generally variable and inconsistent across studies. 
 The largest limitation of the evidence, however, is the quality of the included studies. 
Most studies received a “poor” quality rating, due to multiple issues with both internal and 
external validity. A body of evidence with such low certainty renders any magnitude of results 
less meaningful; in this case, magnitude of results is unclear due to lack of measurement of 
equal outcomes in the literature. However, even if the magnitude of results were consistent and 
large across the studies, the poor quality of the body of evidence limits our ability to interpret the 
results to make any recommendation regarding breastfeeding education. 
 
Implications for Practice 
 The United States has much room for improvement in regards to breastfeeding rates 
and introduction of solid foods at appropriate ages. The Healthy People goals repeatedly set 





about the benefits of breastfeeding, optimal duration of breastfeeding, and optimal timing of 
introduction of solid foods. Mothers may rely on a number of sources to learn about these 
topics. Once the most effective, most reliable sources are confidently known, they can be 
implemented into prenatal education, perhaps in the form of clinic visits, classes, or home visits. 
Given the uncertainty regarding the base of evidence to date, the sources that should be 
standardized in practice are unknown at this point. However, once the superiority of certain 
sources are established, cost-effectiveness analysis could help determine the sources or modes 
of education that are best suited to reach the masses in an affordable, sustainable way.  
 
Implications for Research 
 This review points to the dire need for research comparing the effectiveness of different 
sources of information or advice regarding infant feeding. While the IFPS II offers a large and 
convenient sample to draw from, more RCTs comparing multiple sources of information are 
needed. Our ability to compare different sources with each other is limited by the current 
literature and trials comparing multiple sources to a control may help tease out the effectiveness 
of each different source or intervention. Studies need to include the use of the Internet (both 
reliable and unreliable websites) as a source of information to stay up to date with modern 
information-seeking behavior. 
 Additionally, standardization of measurement of infant feeding outcomes is necessary in 
order to draw evidence-based conclusions from further research about which sources of 
information should be distributed to women. The current variation in measurement of 
breastfeeding initiation, duration, and timing of introduction to solid foods renders results 
synthesis difficult if not impossible. Standardizing outcome measurement to adherence to 
national guidelines may increase future reviewers’ ability to compare studies to one another. In 
addition, using standard definitions of “any breastfeeding” and “exclusive breastfeeding” are 





 As more literature emerges with better quality studies and more standardized measures 
of exposures and outcomes, cost-effectiveness analysis should be used to determine which 
sources are most feasible for implementation into practice. Expensive, intensive interventions 
may be targeted to certain groups of women who are less likely to know about breastfeeding 
and solid food recommendations. However, in order to feasibly reach a larger majority of women 
and increase the chances of reaching the Healthy People 2020 goals, cost-effective measures 
for educating women about infant feeding guidelines will be necessary. 
 
Conclusions 
 A paucity of consistent, high-quality evidence exists regarding the best sources of 
information and advice to educate mothers about infant feeding practices. Better quality studies 
with more standardized measures of exposures and outcomes are needed to synthesize results 
regarding modes of education for mothers. Once the best sources of information are assessed, 
these can be implemented into practice in a cost-effective manner to improve adherence to 
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Appendix 1. Search Strategy 
 
1.  "Health Knowledge, Attitudes, Practice"[Mesh] OR knowledge[tw] OR belief*[tw] OR 
practice*[tw] OR opinion*[tw] OR attitude*[tw] OR reason*[tw] OR perception*[tw] OR 
thought*[tw] OR influence*[tw] 
2.  "Infant"[Mesh] OR infant*[tw] OR newborn* OR young child*[tw])  
3.  "Parents"[Mesh] OR parent*[tw] OR mother*[tw] OR father*[tw] OR caregiver*[tw] 
4.  "Feeding Behavior"[Mesh] OR feeding[tw] OR breastfeeding[tw] 
5. decision making [mesh] OR decision*[tw] OR choice*[tw] OR behavior*[tw] 
6. united states[mesh] OR united states[tw] 




































Appendix 2. Quality Assessment 
 





















































USPSTF Criteria for Rating Strength of Evidence 
  
1. Do the studies have the appropriate research design to answer the key question(s)? 
2. To what extent are the existing studies of high quality? (i.e., what is the internal validity?) 
3. To what extent are the results of the studies generalizable to the general U.S. primary 
care population and situation? (i.e., what is the external validity?) 
4. How many studies have been conducted that address the key question(s)? How large 
are the studies? (i.e., what is the precision of the evidence?) 
5. How consistent are the results of the studies? 
6. Are there additional factors that assist us in drawing conclusions (e.g., presence or 
absence of dose-response effects, fit within a biologic model)? 
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years in U.S. and 
language spoken 





















of groups, high 






















































who agreed to 
participate may 









introduction at 2, 
3 and 4 months - 
these women 
may be more 
different because 











Calculated age at 
introduction of solid 




infant ate solid food 
within the last 7 
days and previous 
questionnaire; age 
could capture a 




foods assessed at 5 








for in statistical 
analysis 
 
Milk feeding type 




























Analyzing by milk 
freeding type gives 
OR for advice to 
introduce solid 
foods by milk 
feeding type rather 
than by timing of 




feeders and less 
optimal feeders in 
terms of advice to 
start solids 
Fair to Poor 
 
Large sample 








This sample of 
IFPS 
respondents 
even more likely 




and less WIC 
participation than 













Analysis Precision Overall internal 
validity 

























data may be 
different from 
those recruited 





assess solid food 
intake, but still 
relies on maternal 
report which may or 
may not be 
accurate 
 
Possibility of recall 
bias as introduction 
of solid foods and 
reasons only 
























ITT was used 

























of valid measures, 
similarities of 
groups at baseline, 
controlling for 
confounders, 




Possibility of recall 
bias and reliance on 
mother's self-report; 




Small sample of 
only low-income 
adolescent Black 
mothers who live 
with their own 
mothers not 
representative of 
most U.S. 
mothers 
Fair 
 
